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Figure 1. A map showing the 
location of 3,065 out-of-school 
STEM activities held in Hong 
Kong between June 2017 and 
May 2018. The blue and orange 
dots represent activities for 
primary and secondary students 
respectively. Purple dots indicate 
activities that targeted both 
groups.



1

The Croucher Foundation is an independent private foundation established 

by the late Noel Croucher in 1979 to promote the standard of the natural 

sciences, technology and medicine in Hong Kong. 

Principal Investigators

Siu Po Lee

David Foster

Research Team

Henry Fong Chun Hei

Toto Chan Sum Wing

Kevin Yeung Hiu Fung

Natalie Yeung Wing Yan

© 2019 Croucher Foundation Limited

All rights reserved. 

This publication or any part of it may not be reproduced, stored or transmitted in any 

form by any means without prior written approval from the copyright holder, except 

as provided by the Copyright Ordinance of the Hong Kong Special Administrative 

Region of the People’s Republic of China.

The Croucher Foundation

Introduction

Exploring Hong Kong’s out-of-school STEM ecosystem
Venues of out-of-school STEM activities

Locations of STEM organisers

Timing of out-of-school STEM activities

Types of organisers and their extent of collaboration

Nature and types of STEM activities and their target participants

The out-of-school STEM ecosystem from the organiser perspective
Collaboration between organisers

Programme extension activities

Use of teaching and learning resources

Helping schools to develop STEM programmes

The out-of-school STEM ecosystem from the school perspective
Schools as a channel to promote out-of-school learning

The out-of-school STEM ecosystem from the student perspective
Students enjoyed STEM learning in school and outside

Technology-related activities gaining popularity among students

Obstacles encountered by students

Students indicate their preferred careers

Access to STEM learning resources

Participation of parents

The out-of-school STEM ecosystem from the parent perspective
Parents considered STEM activities to be important

Parents look for hands-on STEM activities which cultivate interest and skills

Parents encourage children to broaden their perspective

Discussion

Future perspectives
Continue to organise more complex and hands-on activities

Community involvement

References

Content

2

4

6

6

7

8

9

13

16

18

19

21

22

23

24

24

25 

27

28

29

29

30

31

32

33

34

39

39

39

40



2 3

In Hong Kong, the landscape for out-of-school science education is evolving. 

To capture this change, in 2016 the Croucher Foundation initiated a series of 

annual mapping exercises:

– To create a map detailing out-of-school STEM learning programmes 

held in Hong Kong;

– To explore the different modes of teaching and learning in these out-of-

school STEM learning programmes; and

– To evaluate the effectiveness, possible gaps and limitations of these 

activities at the individual, programme and community levels.

The research methods used included desk research, surveys, in-person 

interviews and focus groups (Figure 3). The resulting mapping document, 

with its online maps, aims to provide a snapshot of all the out-of-school 

STEM activities that took place in Hong Kong within the study period 

between June 2017 and May 2018 for students aged from 6 to 18.

The activities recorded were not exam-oriented tutorial classes, but were 

activities including workshops, exhibitions, courses and camps designed to 

inspire more young people to follow their intellectual inclinations, and to 

try out curiosity-driven research.

Introduction

This is the first multi-year study to focus on informal STEM learning in Hong 

Kong. We have conducted three mapping exercises starting in 2016. The 

first exercise examined the period June 2015 to May 2016 and identified 

over a thousand out-of-school STEM activities available to school students 

in Hong Kong over a twelve-month period. The following report shows 

that, by 2018, the number of activities has tripled to 3,065.

Put together our three reports document the emergence and rapid 

development of a robust and well-coordinated STEM ecosystem in Hong 

Kong. Where possible we have attempted to identify practical measures to 

improve the ecosystem. In 2016, the Croucher Foundation established the 

Hong Kong STEM Network. In 2019, we are launching a live version of our 

digital map, to provide students, parents and teachers with an up-to-the-

minute view of available STEM activities in their local area.

We trust that the mapping documents will provide a useful resource for 

teachers, parents, education administrators, and education policy-makers 

in Hong Kong and are looking forward to a continuing strengthening of 

the landscape for STEM education in Hong Kong.
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Exploring Hong Kong’s out-of-school STEM ecosystem

Figure 3. Research flow

As a first stage of the study, to identify out-of-school STEM activities held 

in Hong Kong over a twelve-month period, a team of five researchers 

conducted extensive desk research.

Across each of the three years of the study, the team used a consistent 

set of criteria to determine which activities to include. Extracurricular out-

of-school STEM programmes were defined as those activities which were 

voluntary, carried no academic credit towards graduation, and were held 

outside the school of the participants. Activities that took place within 

schools but were open to students from other schools were included. The 

types of activities covered in the study included competitions, exhibitions, 

talks, courses, workshops, field trips and camps. 

The second stage of the study involved inviting STEM organisers, school 

principals and teachers, parents and students to complete an online 

questionnaire. Formal invitations were sent to all local schools in Hong 

Kong. Students and parents were invited through schools and social media. 

Organisers were recruited by email.  Responses were received from 96 

primary students, 297 secondary students, 74 parents and 74 organisers. 

Incomplete responses from 14 parents and 26 students were excluded. 

Duplicate responses from organisers were also removed. After validation, 

our datasets comprised complete and valid survey responses from 92 

primary students, 275 secondary students, 60 parents and 67 organisers 

(Figure 3). 

As a third stage, the team invited groups of school students to join focus 

group discussions and arranged one-on-one interviews with teachers and 

STEM organisers. Eight focus group meetings were held reaching a total of 

47 students. 14 teachers and 10 organisers were interviewed. In 2018, an 

additional stakeholder group, STEM resource developers, was included in 

the study.
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Venues of out-of-school STEM activities

A digital map was generated to indicate the venues of 3,065 STEM 

activities identified (Figure 1, inside front cover). For activities taking place 

at multiple venues, all locations were mapped.

Locations of STEM organisers

Figure 2 (inside back cover) shows the geographical distribution of the 

471 organisers of out-of-school STEM activities identified in this study. For 

organisers with multiple branches, only their headquarters or head office 

was mapped. To enhance visualisation, organisers within the same building 

were placed adjacently without overlapping.

Yau Tsim Mong District in Kowloon, and Central and Western District and 

Wan Chai District on Hong Kong Island were the areas with the highest 

density of out-of-school STEM organisers. Yuen Long District in the New 

Territories was an emerging area possibly because of its vicinity to the Hong 

Kong Wetland Park and Mai Po Natural Reserve.

Exploring Hong Kong’s out-of-school STEM ecosystem

Timing of out of school STEM activities

A total of 3,065 out-of-school STEM programmes held in Hong Kong 

during the twelve-month period from 1 June 2017 to 31 May 2018 were 

recorded. The number of activities taking place during the study period had 

increased by 185% over three years (1,074 activities in the same twelve-

month period in 2015/2016).

Figure 4 shows the distribution of out-of-school STEM activities across the 

past three study periods: June 2015 to May 2016 in green; June 2016 to 

May 2017 in orange; June 2017 to May 2018 in blue.

There was a significant increase in the number of out-of-school STEM 

programmes across all months in the study period, observed as an upward 

transformation of the line graphs year by year (Figure 4). Similar to past 

studies, there were peaks which correspond to long school holidays while 

troughs in May and June relate to the examination period.

Figure 4. A graph showing the out-of-school STEM activities that occurred across the period of study (green: from June 
2015 to May 2016, orange: from June 2016 to May 2017, blue: from June 2017 to May 2018). Programmes that were 
conducted across different months were counted separately.
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Figure 5. STEM organisers and their frequency of collaboration. 
(a) The distribution of different types of STEM organisers in this study (2018) and the previous two study periods (2016, 
2017). The total number of organisers in each year is shown in purple boxes overlaid on bars representing the three 
different types of organisers. Primary and secondary schools and tertiary institutions have been grouped together with 
government-related organisations. Different departments and faculties of a tertiary institution were counted as one 
institution; different divisions and branches of organisations or private companies were counted as one organiser.
(b,c) A schematic diagram showing the extent of collaboration between different types of organisers in 2016/17   
(b) and 2017/18 (c). The coloured arrows represent collaboration within the respective type of organisers.

Exploring Hong Kong’s out-of-school STEM ecosystem

Types of organisers and their extent of collaboration

In the 2018 study, the team identified 471 organisers of out-of-school 

STEM programmes. This represents a 35% increase compared to 2017 and 

a significantly larger increase (228%) compared to 2016. There were more 

private companies than other types of organisation. (Figure 5a).

In 2016, the Foundation discovered a vibrant community of people involved 

in running STEM activities in Hong Kong but without much coordination. 

Three years later in 2018, the study showed an encouraging increase in the 

number of activities organised collaboratively (Figure 5b,c).

a

b c2017 2018

Nature and types of STEM activities and their target 
participants

During the twelve-month period from June 2017 to May 2018, we found 

3,065 out-of-school programmes in the fields of science, technology, 

engineering and mathematics. Activities were further analysed according 

to their nature, type and target age group (Figure 6). The distribution of 

activities in the 2018 period was similar to that of the previous two years.

Science remained the largest area of focus for STEM activities, followed 

by technology, engineering and mathematics (Figure 6a). There was an 

increase in all sectors compared with 2017. The number of engineering-

related activities grew significantly (Figure 6a).

Although the absolute numbers remained low, there was also an increase 

in activities integrating all areas of STEM (Figure 6b, 157 out of 3,065, 

compared to 24 out of 1,894 in 2016/17). More activities covered at least 

two areas of STEM and over 70% of engineering-related activities covered 

other areas of STEM, especially technology (Figure 6b).

Out-of-school STEM activities were categorised into competitions, 

exhibitions, talks, workshops, courses, field trips and camp. Courses and 

workshops were classified according to the number of sessions: courses 

involved two or more sessions whereas one-off activities were defined as 

workshops. Exhibitions included theatrical and drama performances, film 

and exhibits. Talks included seminars and public lectures delivered by STEM 

professionals.

The target age groups of the 3,065 out-of-school STEM activities were 

classified into primary (Primary 1 to 6; age 6-12), junior secondary 

(Secondary 1 to 3; age 13-15) and senior secondary (Secondary 4 to 6; age 

16-18) levels (Figure 6d,e). Secondary was further classified into junior and 

senior levels as there is a significant difference in the school curriculum. 

Activities not aimed at a particular target age group and those open to the 

public added counts to all three categories. Over half of all the activities 

identified in 2018 aimed at multiple age groups (Figure 6e).

Government-related 

organisations and schools

NGOs

Private companies
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Figure 6. The nature and types of out-of-school STEM activities in our datasets and their 
target participants.
(a) The distribution of the nature of STEM activities in 2015/16, 2016/17 and 2017/18. 

Some activities engaged participants in more than one area of STEM hence each area 
was counted separately.

(b) A Venn diagram showing the number of STEM activities and the integration between 
different areas of STEM. The number of activities was indicated in each sector.

(c) The distribution of different types of STEM activities in 2015/16, 2016/17 and 2017/18. 
Some programmes can be classified under more than one type of activity then each 
type was counted separately.

(d) The distribution of the target age groups of the STEM activities in 2015/16, 2016/17 
and 2017/18.

(e) A Venn diagram illustrating the STEM activities that targeted one or more age groups. 
The number of activities was indicated in each sector.

Figure 7. The distribution of various types of activities according to each area of STEM.

Course 

Field trip 

Camp

Competition 

Exhibition 

Talk 

Workshop

Figure 7 shows the distribution of activity type for each of the four 

STEM subject areas. Science-related activities were usually organised as 

workshops or talks, while the workshop and course format was used for 

both technology- and engineering-related activities. Courses were also the 

most popular format for mathematics.

A breakdown of the data in Figure 6d revealed that similar numbers of 

activities targeting different age groups for each area of STEM (Figure 8).
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Figure 8. The distribution of the target age groups according to the nature of STEM activities.

In summary, the dataset demonstrated a strengthened out-of-school STEM 

ecosystem compared to the two previous studies:

– There were more interdisciplinary STEM activities for example activities 

which integrated all four STEM subject areas;

– There were more complex events including camps and field trips (one of 

the recommendations of our 2017 report);

– Government-related organisations and schools provided a focus for a 

significant increase in collaboration with many more events delivered by 

organisations working together.

All organisers identified by the study team during the desk research stage 

of the study were invited to complete an online survey. The objective was to 

collect more information about marketing methods, customer orientation, 

programme components, collaboration with other organisations and 

business development plans. From the 471 organisers identified, 67 

organisers completed the survey with valid responses (Figure 3). In addition, 

the study team met 10 organisers to collect their experiences and thoughts.

Among the survey respondents, 27 were private companies, 23 were NGOs 

and 17 were government-related organisations, tertiary institutions or 

schools (Figure 9a). Survey respondents who had organised at least one 

out-of-school STEM learning programme in Hong Kong before May 2017 

were asked to evaluate their own performance year-on-year.

The challenges described by survey respondents were similar to those 

observed in our previous study:

– Human capital and the timing of programmes were ranked highest in 

terms of challenge. Interviewees mentioned difficulties in recruiting 

staff. Few people in Hong Kong specialise in STEM education; even 

when the job seekers had a relevant background, they often needed 

better communication skills for content delivery.

– Marketing was also one of their major concerns in planning out-of-

school STEM programmes. Several organisers felt that schools were 

reluctant to consider new programmes. Organisers found it easier to 

promote activities which involved collaboration with tertiary institutions 

or government-related organisations.

The out-of-school STEM ecosystem from the organiser perspective

Primary 

Junior secondary 

Senior secondary
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Survey respondents used standard marketing channels with a focus on 

online advertising and direct mail to schools (Figure 10a). During the follow-

up interviews, several experienced organisers reflected that maintaining the 

quality of their programmes and introducing new content had helped them 

build up their reputations over the years.

Most survey respondents promoted their activities one to three months in 

advance (Figure 10b). 15 organisers promoted their activities with a lead 

time of more than three months. Organisers often held events in the same 

month each year so it would be easier for teachers and parents to plan 

ahead of time. 

Figure 11 shows that most survey respondents recruited their participants 

through schools. Online application by individuals was the second most 

common registration method.

Figure 9. Out-of-school STEM activities organised by survey respondents.
(a) Summary of the 67 complete and valid survey responses. The outer circle shows the type of organiser and 
the inner circle indicates whether the respondents were new or had organised out-of-school STEM programmes 
before June 2017.
(b) Type of activities organised by the survey respondents between June 2017 and May 2018.

a b12-Fig9a

17 Government-related
organisations & schools

40%

26%

34%

New
1

New
1

New
2

27 Private companies 

Existing
15

Existing
26

Existing
22

23 NGOs

Camps

Field trips Exhibitions

Competitions

Talks/
workshops/

courses
20

20
31

37

60

70

50
40

30

20

10

0

62

13-Fig9B

Figure 11. Registration methods for the out-of-school STEM activities covered by the organiser survey.

Figure 10. Method (a) and duration (b) of promotion of out-of-school STEM activities by survey respondents.
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Collaboration between organisers

In 2018, most organisers who completed our survey had collaborated with 

government-related organisations, tertiary institutions, private companies 

and/or NGOs (Figure 12a). This was a sharp contrast compared to our first 

survey in 2016 when relatively few activities were organised collaboratively. 

Organisers collaborated to share know-how, to share resources, and to 

work together on marketing and promotion (Figure 12b).

Most organisers interviewed were interested in work in partnership with 

tertiary institutions and international organisations. They hoped that such 

collaboration could help stimulate local development of STEM education 

in Hong Kong and allow Hong Kong students to participate in more 

international events.
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Figure 12. Collaboration between survey respondents and other STEM organisers and their reasons.
(a) Collaboration between different types of STEM organisers. Inset: Considerations for future collaborations by 
respondents who had not collaborated with others before.
(b) Reasons that encouraged the 61 survey respondents who collaborated with other STEM organisers.
(c) Reasons why the six survey respondents chose not to collaborate with others.
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Programme extension activities

Pre-programme sessions were mentioned in focus groups as useful 

additional activities allowing participants to acquire practical information 

before an event. According to our survey (Table 1), the majority of survey 

respondents offered briefing or training sessions for participants and 

teachers in the period leading up to the activity.

Once activities were completed, many organisers collected feedback from 

participants and some arranged follow-up events to allow participants to 

share their experiences and to offer suggestions and comments (Table 2).

Table 1. Types of pre-programme activities offered by STEM organisers in the survey. Activities are 
arranged from most to least common.

Table 2. Types of post-programme activities offered by STEM organisers in the survey. Activities are 
arranged from most to least common.

Type of pre-programme activity Number of organisers (n=67)

Briefing for participants 41

Training for participants 32

Briefing for teachers 32

Training for teachers 9

No pre-programme briefing/training 15

Type of post-programme activity Number of organisers (n=67)

Collection of feedback from participants 42

Sharing session 32

Collection of feedback from teachers 29

Promotion of upcoming events 22

Overseas exchange tour 13

Nomination of participants to other  
competitions/programmes

11

No follow-up activities 7

Use of teaching and learning resources

Organisers were asked for information about the teaching and learning 

resources they used to deliver activities during the study period. Typical 

resources included STEM education websites, online reference materials, 

self-produced handouts and worksheets, and pre-fabricated kits (Figure 13). 

Some of the educational kits used by survey respondents were produced 

in-house, some were purchased from specialist producers in Hong Kong, 

Asia and other countries (Figure 13 inset).

During interviews with organisers, the advantages and disadvantages of 

the use of educational kits were discussed. Organisers noted that using 

pre-fabricated kits simplified the process of preparing for an activity, and 

at the same time could provide participants with hands-on experience. On 

the other hand, it was felt that over-reliance on prefabricated kits could 

result in participants having less opportunity to learn basic and practical 

skills including handling materials, soldering electronic components and 

assembling products.

To find out more about the production of STEM resources in Hong Kong 

the study team arranged interviews with six local resource developers (three 

of these organisations also organised STEM activities for school students). 

One of the immediate findings from these discussions was that, while the 

production of education resources including kits appears to be a fast-

growing part of the STEM ecosystem in Hong Kong, there was relatively 

little interaction between resource developers, and between resource 

developers and education publishers.

In both our survey of STEM organisers and our interviews with STEM 

resource developers, the importance of balancing the use of imported 

kits and materials with those produced locally emerged as a strong 

recommendation. Respondents noted that using locally produced materials 

could provide students with more relevant and accessible examples and 

often inspired students and teachers to explore topics further through self-

initiated investigations and expeditions.

The out-of-school STEM ecosystem from the organiser perspective
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Figure 13. Teaching resources used by survey respondents. Inset: Origin of teaching kits.

Helping schools to develop STEM programmes

In addition to offering out-of-school STEM activities to students, several 

of the organisers participating in the 2018 study had been commissioned 

by schools to develop in-school programmes. This recent development, 

according to the organisers, appeared to be linked with the policy of the 

Hong Kong SAR Government to promote STEM education in Hong Kong 

with several linked funding initiatives including a series of grants to schools.

Organisers provided guidance to teachers in preparing lesson plans, 

teaching materials and educational kits. They provided training in practical 

skills including design of educational resources, carpentry, circuit board 

assembly and 3D fabrication techniques.

Organisers were pleased to be able to use their specialist competencies and 

experience to help schools to make full use of existing resources and to 

take steps to strengthen STEM learning at various levels. At the same time 

all organisers noted that, from their perspective, the ideal outcome would 

be for schools to develop gradually their in-house capacity. As such, all the 

organisers we surveyed were committed to helping schools develop robust 

and sustainable in-school programmes which would form a part of the 

landscape for STEM education in Hong Kong.

The out-of-school STEM ecosystem from the organiser perspective
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The study team interviewed teachers from primary and secondary schools 

to learn how out-of-school STEM programmes were perceived by schools 

and to find out more about the experience and rationale of schools in 

recommending programmes to students and parents.

Most schools noted a growing interest among students in STEM activities 

and increased participation in out-of-school STEM activities compared with 

the previous reporting period. Teachers noted that joining out-of-school 

STEM activities could help motivate students to study STEM subjects in 

school. Teachers mentioned that out-of-school STEM learning could help 

students to gain more confidence and a broader understanding of the 

subject with a positive impact on academic performance. Some teachers 

commented that both students and teachers could gain useful knowledge 

by participating in out-of-school STEM activities. Some STEM activities 

were helpful in terms of increasing the understanding of students towards 

environmental issues and their commitment to their communities  

more generally.

The out-of-school STEM ecosystem from the school perspective

Schools as a channel to promote out-of-school learning

Teachers observed that, compared to the previous study period, in 2017/18 

they had attended more out-of-school STEM activities. Some teachers had 

organised large activities for their schools including inter-school STEM days, 

which had helped to strengthen connections between schools and the 

exchange of knowledge.

Teachers had encouraged their students to join out-of-school STEM 

activities. Some schools had linked out-of-school STEM activities with 

gifted education programmes and had formed student science teams to 

enter local and international STEM competitions.

In relation to the selection of out-of-school activities, teachers sought 

recommendations from teachers in other schools, and took into 

consideration the reputation of the organiser and its history of delivering 

education programmes in Hong Kong. In general, having established a 

relationship, teachers were more comfortable working with the same 

organisers each year.

Teachers noted that by definition STEM activities involved trial-and-error 

learning as students set up practical experiments which would often need 

to be repeated and that, as a consequence, out-of-school STEM activities 

could be relatively expensive.

Involvement of teachers in out-of-school STEM learning

Each of the teachers interviewed by the study team appeared to be 

strongly supportive of the promotion of STEM education. In addition to 

their professional responsibilities, teachers had dedicated a considerable 

amount of personal time to enable the participation of students in out-of-

school activities. Without this extraordinary level of commitment, it is very 

unlikely that the out-of-school STEM ecosystem in Hong Kong could have 

developed over the past three years in such a remarkable way.
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Surveys were conducted to find out about students’ motivations, 

preferences, their experience and exposure to different activities. 367 

complete and valid responses were collected and focus group discussions 

were subsequently held with 47 students (Figure 3).

Students enjoyed STEM learning in school and outside

Among the survey responses, 69% (254 out of 367) joined at least one 

STEM activity in school, while 57% (209 out of 367) joined at least one 

STEM activity outside their school in the past year. This meant 5% and 18% 

more students joining STEM activities within and outside their schools, 

respectively, compared to the 2017 study. Survey respondents who joined 

STEM activities in the past year enjoyed the activities and most indicated 

that they would like to participate in more STEM activities in future.

During focus group discussions, students reflected that one enjoyable aspect 

of out-of-school STEM activities was the opportunity, as students became 

more familiar with STEM subjects, to facilitate activities themselves, either 

for more junior students or for the wider community. Some teachers had 

organised activities in their schools and had encouraged students to take 

on this role. Students noted that STEM activities which required complex 

problem-solving skills and which resulted in a deeper understanding of the 

subject were more enjoyable than activities designed simply to entertain.

The survey results confirmed that, in selecting which out-of-school STEM 

activity to join, students followed their personal interests. Participating in 

STEM activities was associated with students with increased recognition by 

teachers, leading in some cases to improved confidence and self-esteem. 

Students reported that they enjoyed meeting students from other schools 

and exchanging ideas. Some made new friends after participating in  

STEM activities.

Students saw out-of-school STEM activities as platforms to reinforce 

knowledge and to practice concepts learned in the classroom. In addition, 

students noted that these activities often involved new knowledge and 

new skills. Some primary students were interested in STEM subjects, such 

as robotics, which were not covered extensively in the primary school 

curriculum. By joining STEM activities, students could explore specific topics 

not covered in lessons.

The out-of-school STEM ecosystem from the student perspective

By participating in out-of-school STEM activities students expected to gain 

new knowledge and skills, to prepare for their future careers and apply 

knowledge from the school curriculum. These expectations were unchanged 

compared to the 2017 study.

Focus group discussions revealed that STEM activities helped students to 

enrich their academic profiles and to consider future career directions. 

Some senior secondary students would have liked to receive more practical 

information about possible STEM-related careers.

Technology-related activities gaining popularity among 
students

Compared to the 2017 study, more primary and junior secondary students 

indicated a preference for technology-related activities compared to the 

other STEM subjects (Figure 14a). Science and technology continued to be 

the two most popular areas. Survey respondents were also asked which 

type of activity they prefer to join. In relation to activity type, the preference 

of students was quite evenly distributed (Figure 14b). From the focus  

group discussions, almost all participants liked activities which involved 

hands-on experience.

Secondary students were further asked of their preference for the activity 

type for each specific field of STEM. Again, the preferences of students 

were quite evenly distributed (Table 3). Focus group participants mentioned 

that STEM competitions allowed students to apply knowledge learned in the 

classroom, and often provided a very memorable experience.
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Figure 14. Student’s preference for different out-of-school STEM programmes.
(a) Student’s preference according to the nature of activity.
(b) Student’s preference according to the type of activity. The average scores for competitions, talks/courses/
workshops, exhibitions, field trips and camps are 2.90, 3.24, 3.24, 2.88, 2.74 respectively, calculated with 5 being 
the top and 1 being the bottom.

Science

Technology

Engineering

Mathematics

Primary 

Secondary

a

b

Table 3. Student's preference according to the type of activities for each area of STEM.
Only secondary students were asked. The top choices are highlighted in bold.

STEM area (n=275) Science Technology Engineering Mathematics

Talks/courses/workshops 17.1% (47) 16.0% (44) 20.7% (57) 22.2% (61)

Competitions 21.5% (59) 22.2% (61) 17.1% (47) 32.0% (88)

Exhibitions 19.6% (54) 24.7% (68) 23.6% (65) 14.2% (39)

Field trips 20.4% (56) 20.7% (57) 20.0% (55) 17.8% (49)

Camps 21.5% (59) 16.4% (45) 18.6% (51) 13.8% (38)

The out-of-school STEM ecosystem from the student perspective

Obstacles encountered by students

Most survey respondents reported that they learned about out-of-school 

STEM activities from their schools or teachers (Figure 15).

Similar to the 2017 study, insufficient free time continued to be the main 

barrier students faced when choosing out-of-school STEM activities (Figure 

16). 40% of all survey respondents were discouraged by time constraints 

from participating in more out-of-school STEM activities. Focus group 

participants noted an abundance of available out-of-school activities with 

only very limited time to participate given their academic workloads.

Figure 15. Sources of information about out-of-school STEM programmes according to student survey (n=367).

Figure 16. Barriers encountered by students in participating in out-of-school STEM activities (n=367).

Primary 

Junior secondary 

Senior secondary
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Table 4. Students’ inclination on future subject choices.

Table 5. Students’ future career outlook. Respondents typed out their choice of occupation, which were classified as 
STEM-related, non-STEM-related and undecided.

Students indicate their preferred careers

An interesting finding of the 2018 study was that while students were open 

to taking STEM subjects at school and were keen to participate in more 

out-of-school STEM activities if possible, this preference did not necessarily 

translate, for survey respondents, into STEM-orientated career paths 

(Table 4 and 5). When asked to indicate a chosen career, junior secondary 

students listed non-stem-related jobs as their preferred choices while  

senior secondary students were planning to become a member of the  

STEM ecosystem.

Primary 
(n=92)

Junior 
Secondary 

(n=156)

Senior 
Secondary 

(n=119)

Secondary 
(n=275)

Total
(n=367)

STEM-related subjects 77.2% (71) 51.3% (80) 62.2% (74) 56.0% (154) 61.3% (225)

Non-STEM-related subjects 22.8% (21) 48.7% (76) 37.8% (45) 44.0% (121) 38.7% (142)

Primary 
(n=92)

Junior 
Secondary 

(n=156)

Senior 
Secondary 

(n=119)

Secondary 
(n=275)

Total
(n=367)

STEM-related jobs 33.7% (31) 23.1% (36) 46.2% (55) 33.1% (91) 33.2% (122)

Non-STEM-related jobs 62.0% (57) 40.4% (63) 31.1% (37) 36.4% (100) 42.8% (157)

Undecided 4.3% (4) 36.5% (57) 22.7% (27) 30.5% (84) 24.0% (88)

Access to STEM learning resources

Survey respondents noted that, in addition to participating in out-of-school 

activities, they could learn about STEM subjects from a variety of sources 

including online materials, reference books and museum visits (Table 6).

Participation of parents

The survey data showed that in general students participated in out-of-

school STEM activities without their parents (Figure 17a). Primary students 

expressed a preference for trying activities with their parents. Secondary 

students, as in previous studies, preferred to go alone (Figure 17b).

Table 6. Sources of extra STEM knowledge for survey respondents.

Table 6. Sources of extra STEM knowledge for survey respondents.

Figure 17. Parents’ involvement in student’s participation in out-of-school STEM activities and students’ preference.
(a) Parents’ company in out-of-school STEM activities according to student survey.
(b) Students’ preference for their parents’ company according to survey.

a b Primary 

Secondary

Primary  
(n=92)

Secondary  
(n=275)

Total  
(n=367)

Browse websites and  
online references

54.4% (50) 59.3% (163) 58.0% (213)

Read reference books 27.2% (25) 32.7% (90) 31.3% (115)

Visit museums 35.9% (33) 29.1% (80) 30.8% (113)

Go travelling 25.0% (23) 25.1% (69) 25.0% (92)

Read newspapers and magazines 19.6% (18) 25.8% (71) 24.3% (89)

Explore nature outdoors 22.8% (21) 15.3% (42) 17.2% (63)

The out-of-school STEM ecosystem from the student perspective
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Figure 18. Sources of information about out-of-school STEM programmes according to parent survey.
Parents were allowed to select multiple options.

Figure 19. Parents’ involvement in choosing out-of-school STEM activities for children from this year’s parent survey (a) 
and over the past two years (b).

a b

Parents of local students were invited to complete a survey about their 

views on STEM education, their level of involvement in selecting activities 

for their children, and their criteria for selection. 60 complete and valid 

responses were collected (Figure 3).

From the survey results, we learned that parents received information 

about out-of-school STEM programmes mainly from schools and teachers 

(Figure 18).

65% of the parents surveyed let their children make decisions about out-

of-school activities often following recommendations by teachers (Figure 

19a). The proportion of parents allowing their children to choose activities 

was higher than in 2017 (Figure 19b).

The out-of-school STEM ecosystem from the parent perspective

Parents considered STEM activities to be important

78% of the survey respondents thought that out-of-school STEM activities 

were important to their children (Figure 20). As in the 2017 study, parents 

ranked STEM just below languages, among other out-of-school activities.

97% of the respondents wanted their children to join more out-of-school 

STEM activities. Parents of both primary and secondary students appeared 

to be more involved in the out-of-school STEM activities of their children 

compared to the 2017 study. Among the 20 respondents whose children 

participated in out-of-school STEM activities in the past year, about half 

accompanied their children to the activities. The majority of parents had 

discussed with their children after the out-of-school STEM activities.

Figure 20. The importance of out-of-school STEM activities from parents’ perspective, 
according to 60 survey respondents.
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Parents look for hands-on STEM activities which cultivate 
interest and skills

When parents were considering out-of-school STEM activities, their content, 

location and duration were the top selection criteria (Table 7), as reported 

in the 2017 study. Survey respondents valued out-of-school STEM activities 

with more hands-on opportunities, those that integrated different fields of 

STEM, allowed students to meet experts, and allowed parents to participate 

together. Parents believed that out-of-school STEM activities could arouse 

the interest of their children in STEM-related subjects, enhance critical 

thinking, analytical and problem-solving skills among other benefits (Table 8). 

Table 7. Selection criteria of out-of-school STEM activities according to 60 parents. Survey 
respondents were allowed to select multiple options.

Table 8. Benefits of out-of-school STEM activities from the perspective of 60 parents.
Survey respondents were allowed to select up to three options.

Benefits (n=60)

Arouse interest in STEM-related subjects 68.3% (41)

Enhance critical thinking and analytical skills 66.7% (40)

Enhance problem-solving skills 51.7% (31)

Enrich children’s portfolio 31.7% (19)

Improve the academic results in STEM-related subjects 26.7% (16)

Strengthening communication skills 23.3% (14)

Enhance parent-child relationship 11.7% (7)

Criteria (n=60)

Content 80.0% (48)

Venue 60.0% (36)

Duration 50.0% (30)

Cost 48.3% (29)

Enrich portfolio 45.0% (27)

Reputation of activity/organiser 26.7% (16)

Complement with in-school curriculum 23.3% (14)

Parents encourage children to broaden their perspective

Apart from joining out-of-school STEM programmes, parents encouraged 

their children to browse websites and online resources, and visit museums 

to gain more STEM-related knowledge (Figure 21). Other approaches 

include exploring nature outdoors, travelling, and reading newspapers, 

magazines and reference books.

Figure 21. Parents’ approach to encourage their children to learn more STEM-related knowledge other than joining 
activities, according to the survey. Parents were allowed to select multiple options.
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The out-of-school STEM ecosystem from the parent perspective
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In summary, we have taken a twelve-month period from June 2017 to May 
2018 and produced a map of the out-of-school STEM learning ecosystem 
in Hong Kong. This is the third annual mapping exercise conducted by the 
Croucher Foundation, using the same methodology, allowing us to make 
some comparisons.

It is encouraging to note that the STEM learning landscape in Hong Kong 
continues to offer a rich and very diverse range of activities to Hong Kong 
school students, including many hands-on activities, and that participants 
are enjoying the opportunity to learn about STEM subjects outside their 
classrooms. The 2018 study identified over 3,000 discrete activities available 
over the twelve-month study period.

Since 2016, over the three-year period of the study, STEM organisers have 
taken many practical steps to strengthen the quality of their programmes 
they offer to school students. By 2018, we found more STEM organisers 
working in partnership with each other, and with schools. STEM organisers 
were, in general, more customer-orientated. Schools were more actively 
involved in organising activities, both for other schools and for the wider 
community. By announcing new funding, through the Quality Education 
Fund, the Hong Kong SAR Government is continuing to support the growth 
of the STEM learning ecosystem in Hong Kong.

Sustainability of the STEM learning ecosystem in  
Hong Kong

The STEM learning ecosystem in Hong Kong has experienced a period of 
significant growth. In 2016 the study team identified 1,074 out-of-school 
STEM programmes available to school students in Hong Kong. By 2018 this 
number had increased to 3,065, an increase of almost 200%. There was a 
significant increase in activities across all months over the years.
 
This extraordinary period of growth appears to have been driven in part 
by special one-off grants for STEM learning offered schools by the Hong 
Kong SAR Government to primary schools and secondary schools in 2016 
and 2017 respectively. In 2018, the Hong Kong SAR Government allocated 
additional resources to the Quality Education Fund to promote student 
support, curriculum design, and resource and facility improvements. This 
funding is not tied to STEM education but many schools have chosen to 
supplement the original special grants by applying, through the Quality 
Education Fund, for support for STEM-related activities.

Discussion

Continuing untapped demand

The 2018 study indicates that despite a strong increase in the number of 
available activities a significant proportion of Hong Kong school students 
(43%) did not join any out-of-school STEM programme during the study 
period. STEM activities continue to be popular with students and almost 
all the students we surveyed indicated that, if possible, they would like to 
participate. For STEM organisers, this suggests that there continues to be 
untapped demand for out-of-school activities. Survey respondents indicated 
that they enjoyed activities involving hands-on and interactive approaches.

Schools were strongly supportive of the involvement of students in out-of-
school activities and noted that in the instances when teachers participated 
in these activities together with students, there were learning gains for 
teachers too. Parents wanted their children to engage in more STEM 
activities and were positive about STEM in relation to other possible out-of-
school activities.

More coordination between organisers

We identified 471 organisations offering out-of-school STEM activities in 
Hong Kong in 2018. This represents a 227% increase compared to the 
number in 2016. Our study revealed increasing collaboration between 
organisers, and growth in the number of government-related organisations 
and schools engaged in organising out-of-school STEM activities (Figure 5). 
Organisers found collaboration to be helpful in many ways, and were keen 
both to continue existing relationships and to explore additional partnership 
opportunities (Figure 12).

In April 2017, to strengthen ties between the community of STEM organisers 
in Hong Kong, the Croucher Foundation launched a series of informal 
gatherings: the Hong Kong STEM Network. Almost 100 organisations  
have participated in the network since it was established, with more  
activities planned.

In future years, it will be interesting to explore possible connections 
between this local network of STEM organisers and similar networks, both 
in the wider region and overseas.

Finding the right people

The out-of-school STEM ecosystem in Hong Kong has experienced a period 
of very rapid growth. Most STEM organisers participating in the 2018 study 
noted that one significant obstacle to continuing growth was the difficulty 
in finding staff with suitable qualifications and experience.
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In 2019 the Croucher Foundation will launch a new scholarship to 
support individuals wishing to pursue postgraduate studies in science 
communication. Currently, these specialist postgraduate qualifications are 
offered by universities outside Hong Kong. This may be a promising area for 
local higher education institutions to explore.

More systematic promotion

Our findings in 2017 suggested that both schools and STEM organisers 
would benefit by adopting a more systematic framework for the promotion 
of out-of-school STEM activities. Simple improvements indicated by the 
2017 study included better alignment with the school timetable, promoting 
to existing participants, ensuring that each activity was evaluated by 
participants with a view to identifying new topics and themes and making 
use, where possible, of electronic platforms operated by schools.

In general, organisers allowed a longer timeframe for the promotion of 
activities. More organisers used feedback from participants as a tool for 
designing the content of future activities.

As part of the launch of the Hong Kong STEM Network, the Croucher 
Foundation has built a live digital map for use by students, teachers and 
parents. It is anticipated that this digital map will become a useful resource 
for the promotion of STEM activities in future.

Affordability

22% of the students participating in the 2018 study cited cost as a barrier to 
participation. This indicates that there continues to be space, within the out-
of-school STEM learning ecosystem, for innovative low-cost strategies.

Improvements in design of products

Our findings in 2017 pointed towards several practical steps which STEM 
organisers could consider taking to improve the design of activities. One 
of these recommendations was to offer more complex events, including 
camps and field trips, rather than classroom-based activities. In 2018, the 
study team noted an increase in the number of complex events available to 
Hong Kong school students. Organisers had also taken steps to use locally-
relevant content, and to design activities which reflected the local context in 
Hong Kong.

One practical suggestion received from participants in the 2018 study is 
for organisers to allocate more resources to the online component of their 
activities. Some organisers provided participants with online resources, and 
arranged briefing sessions. Some arranged online follow-up activities.

International ties

The 2018 study indicates a strong interest among students, teachers and 
parents in events with an international dimension. These could be activities, 
such as field trips, involving travel outside Hong Kong or events taking place 
in Hong Kong with input from international science communication experts.

In 2018, the Croucher Foundation working in partnership with the Hong 
Kong Science Museum and the Education Bureau of the Hong Kong 
SAR Government launched Croucher Science Week, a series of activities 
taking place in schools and at the Hong Kong Science Museum involving 
expert science communicators from Australia, New Zealand, UK and USA. 
Organisations participating included the Australian Museum and London 
Science Museum. Over 20,000 Hong Kong school students, teachers and 
parents participated in Croucher Science Week in 2018.

Given the strong preference expressed by survey respondents, STEM 
organisers may wish to consider forming partnerships with overseas 
institutions if appropriate opportunities arise.

Reaching out to the wider community

Students interviewed during the survey had particularly enjoyed organising 
STEM activities for more junior students and for the wider community. By 
taking on the role of the STEM organiser, students could both enhance 
their own understanding of STEM subjects and could also learn new 
skills including project planning, marketing, event logistics and preparing 
and managing a budget. Over time, as more schools become involved in 
organising STEM events for the wider community, the overall of STEM 
literacy in Hong Kong will improve. Community-orientated activities 
delivered by schools might form a useful area of focus for the development 
of the STEM learning ecosystem in future.

Discussion
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The Croucher Foundation trusts that this three-year study of the out-of-
school STEM learning ecosystem in Hong Kong, with its associated digital 
maps, provides a useful resource for schools, teachers, students, parents, 
STEM programme providers and education policy makers in Hong Kong. 
From the international enquiries we have received, we know that there is 
interest in conducting similar studies in other cities and regions.

For the Croucher Foundation, it has been a privilege to find out about such 
an extraordinary range of STEM activities, and to meet some of the many 
people dedicated to improving STEM knowledge in Hong Kong.

We look forward to continuing our partnership with the STEM learning 
community of Hong Kong in future.

Continue to organise more complex and hands-on 
activities

97% of the parents from our survey would like their children to participate 

in more out-of-school STEM activities and school teachers encourage 

students to do so too. Although there has been very rapid growth in out-

of-school STEM activities over the past two years in Hong Kong, there is 

nothing in the findings over mapping exercises to suggest that demand for 

them has been exhausted.

Both students and parents look for hands-on opportunities. The more 

hands-on experience students encountered, the more positive their 

STEM dispositions were maintained (Christensen, Knezek and Wood, 

2015). Hence, interactive and hands-on content would likely attract more 

participants.

Community involvement

Good working practices that we discovered through this study:

– organisers conducted activities that involve the general public to utilise 

the potential human capital;

– scientists engaging the public in community events;

– schools collaborated to share equipment and hold inter-school STEM 

days and competitions;

– teachers exchanged experience and supported each other through 

social network groups;

– schools organised community projects focusing on the wellbeing of 

residents in the vicinity, including the elderly and the disabled, and 

preservation of local characteristics;

– tertiary institutions and schools with a large alumni community taking 

the lead in establishing new links; and

– community developing better learning opportunities for Hong Kong 

students. 

We hope that Hong Kong’s STEM learning ecosystem continues to grow, 

stay robust and well-coordinated as our 21st-century workforce gain 

knowledge and skills through not only the school curriculum but also 

activities taking place outside the classroom.

Future perspectivesDiscussion
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Figure 2. A map illustrating the 
geographical distribution of STEM 
organisers (2017/18). The yellow 
flags represent government-related 
organisations and schools, including 
tertiary institutions. Green and red 
flags represent non-governmental 
organisations and private companies 
respectively. Organisers with no 
addresses were not mapped.




